Introduction
Various ovarian functions have been known to be triggered by gonadotrophin-releasing hormone (GnRH) indirectly via its stimulatory action on the pituitary to synthesize and secrete gonadotrophic hormones. However, direct, receptor-mediated, ovarian responses to GnRH have also been demonstrated (for review see Hsueh & Jones, 1981) . GnRH and its analogues can stimu¬ late ovarian prostaglandin production (Clark, Thibier, Marsh & LeMaire, 1980; Ekholm, Clark, Magnusson, Isaksson & LeMaire, 1982; Zilberstein, Zakut, Eli & Naor, 1984) , trigger the oocyte to mature (Hillensjö & LeMaire, 1980; Dekel, Sherizly, Tsafriri & Naor, 1983; Erickson, Hofeditz & Hsueh, 1983) and induce the follicle to ovulate (Corbin & Bex, 1981; Ekholm, Hillensjö & Isaksson,
The present study was undertaken to characterize the stimulatory responses of the ovary to a GnRH analogue in vivo as compared to LH action. The kinetics and maximal efficacy of a GnRH analogue and hCG in inducing oocyte maturation and ovulation were analysed. In addition, a possible effect of the analogue on the cells of the cumulus oophorus was studied, and the question whether cAMP mediates not only LH but also GnRH stimulatory action in the ovary was tested.
Materials and Methods
Hypophysectomy was performed by the transauricular approach with an 18-gauge needle on immature (25-day-old) Wistar-derived female rats (from our departmental colony) and was immediately followed by a subcutaneous injection of 15 i.u. PMSG (Gestyl: Organon, Oss, The Netherlands) in 01 ml 0-9% (w/v) NaCl. An intravenous injection of 01 ml 0-9% (w/v) NaCl with or without the indicated dose of the GnRH analogue, [D-Ser(t-Bu) 6]des-Gly10-GnRH-./Vethylamide (GnRHa) or a dose of 4 i.u. hCG/rat (Pregnyl: Organon) was given 48 h later. The rats were killed at the indicated time after administration of the hormones. Each animal was inspected for remnants of pituitary tissue, and those suspected of incomplete hypophysectomy were excluded.
To analyse the oocytes for maturation, the ovaries were removed and the oocytes from the large follicles (~4 0 follicles/rat) were recovered. Maturation, as indicated by the absence of the germinal vesicle (GV) in the individual oocytes, was analysed by Nomarski interference-contrast microscopy (Dekel, Lawrence, Gilula & Beers, 1981 Some cumulus-oocyte complexes isolated from the oviducts of ovulating rats were prepared for scanning electron microscopy (SEM) as described by Dekel & Phillips (1979) . Briefly, the isolated complexes were rinsed in isotonic NaCl solution and fixed in 01 M-collidine-buffered 3% glutaraldehyde (pH 7-4) for 1 h. The fixed complexes were placed on coverslips which had been presoaked in a 0-2% aqueous solution of poly-L-lysine HBr (type 1-B: Sigma, St Louis, MO, U.S.A.). Coverslips with attached cells were dehydrated through a graded series of acetone up to 100%. Specimens were dried in a Sorval critical-point drying apparatus, coated with gold in an Edwards S150 sputter coater and examined in an ETEC autoscan.
Cyclic AMP determinations were performed on intact follicles isolated from immature PMSG-primed rats after incubation for the indicated times in L-15 (Leibovitz) tissue culture medium (Gibco, NY, U.S.A.) in the presence or absence of GnRHa (10~7m) or ovine LH (NIH-LH-S24, 5 µg/ml). The tissue was assayed by a competitive protein binding assay (Gilman, 1970) as modified by Lamprecht, Zor, Tsafriri & Lindner (1973) (Fig. 1) . The cumulus complex is characterized by closely apposed smooth cells, and the cumulus cells are characterized by long microvilli which are associated with neighbouring cells (Fig. 2) . There is no accumulation of extracellular materials. Fig. 1, 175; Fig. 2 (Mahi-Brown & Yanagimachi, 1983) . Moreover, with the help of acrosomal hyaluronidase, the spermatozoa of mice and rats can lyse the mucoid material that is present in the postovulatory cumulus and easily find their way to the mature oocyte (Austin, 1961) .
The mediatory role of cAMP in the induction of oocyte maturation and cumulus mucification of LH has been clearly demonstrated (Dekel & Kraicer, 1978; . As cAMP is apparently not involved in GnRH action it is possible that this hormone triggers the cascade of events leading to oocyte maturation and cumulus mucification at a stage which is distal to the activation of the adenylate cyclase. This possibility could also explain the fact that the response to GnRH is manifested earlier than that to LH/hCG. Alternatively, since concentrations of prosta¬ glandin (PG) E-2 do rise in response to GnRH (Clark et al., 1980; Zilberstein et al., 1984) and as both oocyte maturation and cumulus mucification can be induced by PGE-2 (Tsafriri, Lindner & Zor, 1972; Phillips & Dekel, 1982) , it is possible that this messenger replaces cAMP in the medi¬ ation of GnRH action on the cumulus-oocyte complex. PGE-2 production in response to LH is delayed by 2 h as compared to the response to GnRH (Zilberstein et al., 1984) . Moreover, since PGE-2 has been shown to be less effective than LH in the induction of oocyte maturation , the lower number of oocytes per rat ovulating in response to GnRHa could be the result of a smaller pool of oocytes stimulated to mature by GnRHa via PGE-2. However, since indomethacin fails to inhibit GnRH-induced oocyte maturation (Ekholm et al., 1982; it is doubtful whether PGE-2 is involved in this process.
